Organizations around the world are looking for new approaches to maintain or develop competitive advantage. Outsourcing can be such an approach and one of the strategies that can lead to greater competitiveness. Maintaining and developing core competences as a way of providing barriers to protect against present and future competitors; make full use of external capabilities, innovation and investment; and finally, provide better service, quality and cost to the customer. In this study we determined variables and factors involved in maintenance outsourcing process and developed a generic model for the maintenance outsourcing process by three main factors such as characteristics of organization, characteristics of Environment / Industry and characteristics of Contractors. Then the proposed model has been tested in an electric company by the use of gray theory in order to determine that the organization do complete outsourcing or outsourcing with non-decisions.
Introduction
Organizations all around the world are seeking for new approaches to maintain or develop competitive advantage. Outsourcing can be such an approach and one of the strategies that can lead to greater competitiveness [1] .
Hassanain and Al-Saadi (2005) provided a framework for outsourcing asset management services especially for municipal organizations. Their framework consists of five sequential processes that a number of supporting activities have been defined for each of them. Moreover, they have proposed some main advantage and disadvantages for outsourcing and provided some key strategies for achieving a successful outsourcing in municipal infrastructure [11] . John D. Campbell (1995) determined a six-step approach that provides a framework to outsource in a systematic way, addressing the key issues about objectives, readiness, alternatives, proposals and negotiations. These six steps are as follows: 1. Is outsourcing a viable alternative to self provision? 2. Are the objectives achievable through outsourcing? 3. Is the organization ready to use outsourcing? 4. Evaluate outsourcing alternatives by function. 5. Request for proposal to outsourcing supplier. 6 . Vendor selection and agreement negotiation. He also asserted that those organizations that have embraced outsourcing maintenance activities in a strategic manner have been able to focus their efforts more at providing higher value to their customers [2] . Kant Rao and Richard R. Young (1994) examined the attitudes of shippers and service providers towards outsourcing of logistics functions performed within large multinational, manufacturing companies engaged in global trade. Based on case studies they presented a conceptual model that indicates the factors which influence outsourcing or single sourcing decisions. This factor determined as follow:
-Centrality -Information technology -Cost and service -Risk and control -Market relations The research also suggests that the above factors are influenced by drivers: sets of variables from a firm's operating profile. The key drivers are:
-network complexity; -process complexity; -Product complexity [9] . Bertolini et al. (2004) experiences dealing with the analysis of maintenance outsourcing by means of multi-criteria decision methods (MCDM). In their study, the proposed methodology has been tested on an industrial case study dealing with important Italian brickwork. This application shows how AHP is capable of supporting the choice of the correct level of theoutsourcing maintenance activities. In particular, the developed hierarchic decisional structure represents an instrument able to give a well balanced synthesis of several different factors that must be taken into account during this type of decision problem. These factors are consisted of:
-increasing labor productivity; -reducing maintenance costs; -focusing on in-house personnel on "core" activities; In this study we determine variables and factors involved in maintenance outsourcing process and develop a generic model for the maintenance outsourcing process. By using the gray theory, we determined that the organization do complete outsourcing or outsourcing with nondecisions.
Gray system theory
The information that is either incomplete or undetermined is called Gray [14] . The Gray system provides multidisciplinary approaches for analysis and abstract modeling of system for which the information is limited, incomplete and characterized by random uncertainty [15] . In order to pursue the gray system theory,we use gray numbers that are kinds of the interval numbers and the procedures are summarized as follows [16] :
Step 1. Form a committee of decision-maker and identify attribute weights of suppliers. Assume that a decision group has K persons, and then the attribute weight of attribute aj can be calculated as: (1) Step 2.Using linguistic variables for the ratings to make attribute rating value. Then the rating value can be calculated as: (2) Step 3.Establishment of gray-decision table.
The attribute values of ⨂vij are linguistic variables based on grey number.
Step 4.Normalization grey-decision table. For benefit attribute, ⨂v*ij is expressed as:
For cost attribute, ⨂v*ij is expressed as:
Step 5.Establishment of weighted normalized grey-decision table that is shown as below: (5) Step 6. Selection ideal suppliers by grey-based set lower approximation.
Step 7. Calculation of grey relational grade (GRG) between comparative sequences:
Methodology
In this study we intend to determine the variables and factors involved in maintenance outsourcing process and also seek to develop a generic model for the maintenance outsourcing
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July 2013, Vol. 3, No. 7 ISSN: 2222-6990 process. Using gray theory, we determine whether the organization do complete outsourcing, outsourcing with non-decisions or don't do the outsourcing. A company's readiness for maintenance outsourcing can be assessed based on a number of factors. These factors are gathered by library study and collecting the opinions of experts in this field that describe as below: -Control and monitoring: control over supplier, supply chain, risk and outputs [2] , [17] -New technologies: Outsourcing may provide the organization with greater developing new technologies [2] , [18] . -Speed on new problem: Unlike in-house experts, outside sources do not require extended time to come up to speed on a new concept. They are hired because they already possess knowledge and experience. External resources have skills which some companies find difficult to develop themselves internally [2] , [19] , [4] . -Information Confidentiality: A subcontractor, after building up expertise with the organization's support, may attempt to provide their knowledge to competitors. Clearly, the company must ensure the contractor's reputation is solid [2] , [19] , [4] -focus on core business: focus in-house personnel on "core" activities [9] , [4] , [3] , [19] .
-Supporting rules of government [9] , [4] .
-equipment performance [21] , [20] -service flexibility [3] , [21] , [22] -maintenance time [4] -quality of service and productions: Contractors may have superior quality practices than internal suppliers [2] , [3] , [4] , [3] ,[23] -Consistent service [9] -Cost reduction: Contractors may have more specialized equipment for performing theservice. This may allow the contractor to provide better quality and service at a lower price [4] . [24] ,[25] -Risk reduction: About risk liability and control [27] , [28] -Cost/service tradeoffs [9] The results can be listed in three main types such as characteristics of organization, characteristics of Environment / Industry and characteristics of Contractors. In order to classify the effective outsourcing factors, 30 questionnaires are developed. This questionnaire contains the effective factors on maintenance outsourcing. The statistical population of this research includes all managers and experts who are familiar with outsourcing. Accordingly,25 questionnaires were returned. In this research, we used of judgmental sampling method. The result is as follows: Now for the purpose of determining the readiness of the organization in different industries, we should define the weight of effective factors. This is followed by rating them in the specified industry with the gray relation analyze method to rank the readiness of the company for complete outsourcing or activity outsourcing.
Case study
The case study presented here deals with electric company.This company has the mission of supplying the safe and suitable electricity power for its users and customers through developing and exploiting its infrastructures. With respect to this company's job mission in terms of producing and transmitting the energy, this company is considered as a public service organization (selling the energy) and also is a project-based organization (constructing and developing projects). In other words, it can be considered as a project-based public service organization. We have then identified the effective factors in maintenance outsourcing and classified them in the model. In order to identify the priority of our options for complete outsourcing or outsourcing with decision by gray system theory, we determined the importance of each factor in maintenance outsourcing process by a committee of experts in this field and identify attribute weights of options. Complete outsourcing refers to a state in which theorganization makes the selected vendor as the responsible to maintain and decide about what should be repaired and when it should be done. While in the outsourcing with non-decision, the vendor doesn't decide about what activity should be outsourcing and how or when it must be done. In this state the vender only does the determined work. Here our decision group has 25 persons, and then the attribute weight of factors can be calculated based on the following Where represents the degree of relationship between each comparative sequence and the reference sequence. The higher degree of relation means that the comparative sequence is more similar to the reference sequence than comparative sequences. Then in this case we can say that the complete outsourcing is the most ideal alternative among other attitude and should be regarded as an important alternative for the company.
Conclusion
The purpose of this study is to develop a generic conceptual model for outsourcing process in maintenance sectors. In addition, it determined the situation about readiness of the organization to use maintenance outsourcing by ranking two levels such as complete outsourcing and activity outsourcing. We determined impacted variables and factors involved in maintenance outsourcing process and developed a generic model for the maintaining outsourcing process. Using gray theory, we have determined the weight of impacted factors in maintenance outsourcing and through the rate of these factors in the Electric Company by gray set approach deal with determine the ready, it concluded that the maintenance sector in this company is ready for doing complete outsourcing.
